syNopsIs Agglutinin titres to Haemophilus influenzae, Streptococcus pneumoniae, Klebsiella pneumoniae, Staphylococcus aureus, Pseudomonas aeruginosa, Escherichia coli, and Proteus vulgaris in the serum of patients with acute exacerbations of chronic bronchitis, patients producing mucoid sputum, and healthy controls were determined. Serological evidence of infection with H. influenzae was found in 38 of 57 patients with acute exacerbations, and Str. pneumoniae infection in 10 of the 57 patients, but was generally absent from healthy control subjects and from patients producing mucoid sputum. No serological evidence of infection with other organisms named above was found to be associated with exacerbations of chronic bronchitis. Ten patients with acute exacerbations were without serological evidence of infection by any of the bacteria tested.
persisting antibodies were occasionally without apparent explanation. Several investigators have failed to demonstrate a change in titre of antibodies to H. influenzae during acute exacerbations of chronic bronchitis (Glynn, 1959; Morgan and Wood, 1965; Kohn, 1965; Ross, McMichael, Eadie, Lees, Murray, and Pinkerton, 1966) . In this study the agglutinin titres to H. influenzae, Str. pneumoniae, Klebsiellapneumoniae, Staphylococcus aureus,Pseudomonas aeruginosa, Escherichia coli, and Proteus vulgaris were assessed in chronic bronchitic patients with both mucopurulent and mucoid sputum, and in healthy controls.
Materials and Methods

SUBJECTS
The subjects under investigations were classified in three groups: 57 patients in exacerbation of chronic bronchitis with purulent sputum; 22 bronchitics with mucoid sputum; 15 healthy controls. patients who had rising titres to it, the organism was not isolated from their sputum.
The role of Str. pneumoniae is less well established and its presence in the sputum of bronchitic patients may be derived from the nasopharynx during expectoration (Brumfitt, Willoughby, and Bromley, 1957; Lees and McNaught, 1959) . Str. pneumoniae was the predominant organism in the sputum of eight patients in exacerbation and although it appears that this organism plays a secondary role to H. influenzae in chronic bronchitis, the frequency of its isolation from patients with mucoid sputum (three of 22) and from postnasal swabs of healthy persons (seven of 15) makes the distinction between pathogenic and commensal organisms, on the evidence of sputum culture alone, difficult. Serological evidence shows that this organism is not always responsible for an exacerbation even though it is present in the sputum, but failure to isolate it from sputum cannot exclude it as a possible pathogen, and its involvement can only be assessed by serological means. Serological evidence suggests that Str. pneumoniae was probably the pathogen in 12 patients. Two patients had rising titres to both H. influenzae and Str. pneumoniae and were obviously sufferinganexacerbationfroma mixed infection, while two patients with falling titres to Str. pneumoniae had rising titres to H. inflaenzae and were probably suffering sequential infection. It seems, therefore, that Str. pneumoniae was eliciting an active antibody response in 10 patients, five of whom yielded the organism from sputum culture.
The presence of Escherichia coli and Proteus vulgaris in the sputum of bronchitic patients is almost certainly a consequence of antibiotic therapy before admission (May, 1968) . In this study all of the eight patients from whom these organisms were isolated had received ampicillin therapy before their admission to hospital. It seems probable that a similar explanation would account for the presence of increased numbers ofStaph. aureus and Ps. aeruginosa in bronchitic patients with purulent or mucoid sputum. The lack of involvement of Staph. aureus, K. pneumoniae, Ps. aeruginosa, E. coli, and P. vulgaris in exacerbations of chronic bronchitis as judged by serological means was reported by Burns (1968) and Burns and May (1968) .
The significance of agglutinin levels to Staph. aureus is difficult to explain. Staphylococcal infection is experienced by most of the population at some point in their lives, and raised agglutinin levels to Staph. aureus may be present in normal healthy persons (Towers and Gladstone, 1958; Quie and Wannamaker, 1964) , although skin lesions and chronic staphylococcal infections may fail to produce a rise in antibody titre (Lack and Towers, 1962; Wilson and Miles, 1964) , whereas acute illnesses, such as staphylococcal osteomyelitis, can give a sevenfold or greater increase in titre (Lack, 1957; Towers and Gladstone, 1958) .
In this study 10 patients were without serological evidence of bacterial infection although they appeared to be in acute exacerbation of chronic bronchitis. These may have been caused by virus infection or purely physical disturbance, but a second possible explanation is that these patients have developed a degree of immunological tolerance towards infection by H. influenzae caused by constant exposure to the antigen, especially since these four patients had a symptomatic history of chronic bronchitis of not less than 18 years.
The validity of these serological diagnoses, from the viewpoint of antibiotic therapy, has been evaluated, and shows satisfactory results. This will be the subject of a separate study. 
